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INTRODUCTION
It is well known that women are more engaged in housework activities than men (e.g., Burda et al., 2008; Maani and Cruickshank, 2010) and that there is also a considerable gender pay gap with women earning significantly less than men (e.g., Altonji and Blank, 1999; Weichselbaumer and Winter-Ebmer, 2005) . It is, however, less known how the amount of time spent on housework activities affects workers' wages. If housework has a negative impact on wages, the gender difference in time spent on housework activities may contribute to explaining the gender pay gap.
There is a growing empirical literature documenting that hours spent on housework activities adversely affect workers' wages which also finds the effect to be more pronounced for women than for men and to differ according to marital status. More recent contributions also report a different impact of housework on wages for parttime and full-time workers and that the effect varies for different types of housework activities and is particularly strong for daily routine housework (for a recent survey of the literature, see Maani and Cruickshank, 2010) .
While there has been considerable research on the impact of housework on wages using U.S. data, some studies have also looked at other Anglo-Saxon countries, such as the UK, Australia, and Canada. Yet, to our knowledge only two studies exist for continental European economies that differ much in their labour market institutions compared to Anglo-Saxon economies. Moreover, in continental European countries like Italy or Germany women show a much lower labour market attachment and thus the housework-wage relationship may differ here, too. The current paper is intended to fill this gap by systematically investigating the effect of time spent on housework on individuals' wages for Germany. What is more, the German case seems to be of particular interest given the persistent differences between the East and the West German labour markets: While labour market participation of East German women is found to be significantly higher than for West German women (e.g., Adler and Brayfield, 1997; Hanel and Riphahn, 2011), there is also ample evidence that the gender pay gap is lower in East Germany (e.g., Hunt, 2002; Maier, 2007) .
1 Given these profound differences, investigating the effect of housework on wages separately for East and West Germany may also shed some light on the different gender pay gaps in both parts of Germany.
The remainder of this paper is organised as follows: Section 2 reviews the existing theoretical and empirical literature on the housework-wage nexus and derives our hypotheses. Section 3 presents our econometric specification. Our data are 1 Related to these findings, there is also evidence that considerable prejudices against female (full) employment are still present in Germany and are more pronounced among West Germans (e.g., Lee et al., 2007) .
described in Section 4. Section 5 presents and discusses our results, and Section 6 concludes.
LITERATURE REVIEW AND HYPOTHESES
There are at least two reasons why we should expect a negative relationship between wages and the time spent on housework activities. On the one hand, Becker (1985) argues that housework activities are more demanding than leisure and other non-market activities, so that individuals engaged in housework may spend less effort on market activities and thus earn lower wages. Furthermore, housework may interfere with market work and thus lower productivity because it may, for instance, limit individuals' possibilities to engage in network activities after work, to stay at work late to complete projects, or to attend training courses (e.g., Bonke et al., 2005) . On the other hand, individuals with more housework responsibilities may select themselves into jobs offering more flexible working arrangements (such as flexible working hours) that result in negative compensating wage differentials or into jobs or occupations that are less demanding and for this reason pay lower wages.
The existing empirical literature has investigated the impact of housework on wages predominantly using U.S. data (e.g., Coverman, 1983; Hersch, 1991a; 1991b; Hersch and Stratton, 1997; 2002; McLennan, 2000; Keith and Malone, 2005; Hersch, 2009 ) and generally finds a significantly negative effect of the hours spent on housework on wages, the only exception being the study by McLennan (2000) .
This even holds after controlling for sectors and occupations, thereby accounting for possible negative compensating differentials. Additional studies by McAllister (1990), Phipps et al. (2001) , Bonke et al. (2005) , and Bryan and Sevilla-Sanz (2010) use data from Australia, Canada, Denmark, and the UK, respectively, and arrive at similar conclusions as the U.S. studies. 2 The same holds for Anger and Kottwitz (2009) using survey data from the German Socio-Economic Panel.
The main empirical problem when investigating the impact of housework on wages is the potential endogeneity of hours spent on housework in the wage equation.
Most evidently, reversed causality may be at work: Since individuals with higher wages have higher opportunity costs of housework activities, high-wage individuals may decide to reduce their time spent on housework, e.g., by substituting market purchases for home production (Hersch and Stratton, 1997 For a recent survey on the existing theoretical and empirical literature on the effect of housework on wages we refer to Maani and Cruickshank (2010) .
3
For empirical analyses finding a negative impact of wages on hours allocated to housework activities we exemplarily refer to Hersch and Stratton (1994) for the U.S. as well as Gwozdz and endogeneity may stem from unobserved heterogeneity: For instance, individuals with higher innate abilities may be more likely to specialise in market work and thus less likely to engage in housework activities (Bryan and Sevilla-Sanz, 2010) . Failing to account for any of these sources of endogeneity would yield a downward-biased coefficient of hours spent on housework in wage regressions and could therefore even result in a spurious negative effect of housework on wages. To address endogeneity problems, the literature has applied both fixed-effects (FE) and instrumental-variables (IV) estimators, where instruments used include the characteristics of other household members or information on the type and ownership of residence (cf. Maani and Cruickshank, 2010) . While typically the significantly negative impact of housework on wages also shows up in FE wage regressions, studies using IV techniques usually find that time spent on housework is exogenous, so that instrumenting housework is not necessary at all (e.g., Hersch and Stratton, 1997; Bryan and Sevilla-Sanz, 2010) . One notable exception is the study by McLennan (2000) who finds no effect of housework on wages once the endogeneity of time spent on housework activities is accounted for.
Most empirical studies also document heterogeneous effects of housework on wages depending on gender, marital status, and working hours. Usually, women suffer higher wage losses from housework activities than men, and some studies also report higher wage losses for married as opposed to single women (e.g., Hersch and Stratton, 2002; Bryan and Sevilla-Sanz, 2010) . As Hersch and Stratton (2002) argue, the latter result may reflect more severe constraints on the division and timing of housework activities for married individuals that are more likely to interfere with labour market activities. Moreover, Bryan and Sevilla-Sanz (2010) argue that part-time work may be more compatible with housework activities, so that housework should have less an impact on wages of part-time workers. In line with this argument, they find that there is a negative impact of housework on married women's wages only if they work full-time hours.
Finally, some papers investigate whether the impact of housework is the same for different housework tasks. For instance, Hersch and Stratton (2002) group housework tasks into three categories of housework: "typically female" tasks include cooking, cleaning, laundry, and shopping, "typically male" tasks consist of outdoor, maintenance, and repair activities, and "neutral" tasks include doing bills and driving other household members. Including the hours spent on these different categories of housework activities in FE wage regressions they find that the negative effect of housework on women's wages is mainly driven by the more pronounced negative impact of "typically female" housework on wages. As an Sousa-Poza (2010) for Germany. The latter paper also includes a comprehensive review of the empirical literature on this issue.
explanation of their finding, Hersch and Stratton argue that these housework tasks are more likely to interfere with market work as they are routine daily activities that usually cannot be postponed. In a similar vein, Hersch (2009) reports that only "daily housework", such as cleaning, laundry, and meal preparation, has a significantly negative effect on wages, whereas other categories of housework do not adversely affect wages.
Based on the existing theoretical and empirical literature on the impact of housework on wages our empirical analysis will test the following four hypotheses:
Hypothesis 1: We expect the time spent on housework activities to have a negative impact on wages because it constrains workers' effort dedicated to market activities and flexibility, but less an impact for part-time workers who should find it easier to juggle market work and housework activities. Moreover, we include a set of dummies for firm size and (one-digit) industry. As we discussed in Section 2, individuals spending more time on housework may select themselves into less demanding jobs or jobs with more flexible working conditions and thus negative compensating wage differentials. To control for this sort of selection, we further include a dummy for flexible working hours and a set of dummies for the (one-digit) occupation.
To arrive at reliable effects of hours spent on housework on wages, it is crucial to control for time-invariant unobserved heterogeneity. Otherwise, the estimated marginal effect of housework is likely to be biased downwards due to innate ability differences of individuals -with more able individuals being more career-oriented and thus more likely to earn higher wages and less likely to spend many hours on housework. This is achieved by including the fixed effect . As further discussed in Section 2, hours spent on housework may still be endogenous because of reversed 4 We follow Bryan and Sevilla-Sanz (2010) in using actual rather than potential experience, i.e. total cumulated working experience from full-time and part-time work. Using potential experience instead does not change our results.
causality with high-wage individuals being less likely to engage in housework yielding a negative correlation between and the idiosyncratic error component . To deal with these endogeneity concerns, we also run IV-FE regressions, where we follow the literature (e.g., Hersch and Stratton, 1997; Bryan and SevillaSanz, 2010) wage regressions and, secondly, monthly net wages included are interval-censored with intervals' width being €100, thereby adding noise to our dependent variable.
Our samples comprise individuals aged 16-60 years who are working full-time or part-time (i.e. 30 hours a week or less). We exclude apprentices, individuals on military or civilian national service, and self-employed workers. To eliminate potential outliers in the GSOEP data, we further exclude the top and bottom one per cent of observations with respect to hourly gross wages and the top five per cent of observations with respect to hours spent on housework. activities as opposed to "typically male" activities such as maintenance and repair.
( we find a negative correlation between hours spent on housework and wages of -0.162 that is also more pronounced for the subsample of women than for the subsample of men. For additional descriptive information on our GSOEP sample, see Table A1 in the Appendix. Table 2 presents the same descriptive statistics as in Table 1 for our GTUS sample.
While the overall results of Table 1 are also found with the more precise time use data (i.e. women spent much more time on housework activities and in particular on routine activities than men, and there are considerable differences by marital status), gender differences in hours spent on housework activities are even a little more pronounced in this data set. Gender pay gaps in the GTUS sample differ considerably more between West and East Germany. In West Germany married women's hourly net wages are 38 log points lower than men's on average, while the difference in only 25 log points in East Germany. For single women we observe 7 log point lower average net wages than for men in both West and East Germany.
Other than in the GSOEP sample, those women with highest hours spent on housework do not generally suffer the largest earning differentials relative to men.
Interestingly, the correlation between hours spent on housework and wages is zero (0.008) and does not differ between the subsamples of women and men. For additional descriptive information on our GTUS sample, see Table A2 in the Appendix.
( Table 2 about here) 5 RESULTS
We now turn to our regression results. Germany the effect of housework on full-time workers' wages is small and insignificant for all groups with the exception of married females for whom there is a small positive effect that is significant at the 10 per cent level. Moreover, the interaction effect of housework and part-time work is insignificant in all cases. We therefore find no support for our first hypothesis of a negative effect of housework activities on wages that is less pronounced for part-time workers. Furthermore, no clear differences according to gender and marital status show up, and thus there is no support for our second hypothesis.
( Table 3 about Table 1 ), the total effect of housework would account to roughly 2.6 per cent lower wages in total and therefore is rather small from an economic point of view. Furthermore, the interaction effect of housework with parttime work is significantly positive at the 5 per cent level, so that part-time working married women experience no wage losses from housework. Nevertheless, overall differences in the effect of housework on wages between West and East Germany are only minor, and thus there is little evidence corroborating our third hypothesis.
Turning to our GTUS sample, we unfortunately cannot fit FE wage regressions as the data come from a single cross section only, but have to rely on simple OLS wage regressions, the results of which are reported in Table 4 . Although one should expect the coefficient of hours spent on housework activities to be biased downwards due to either unobserved permanent heterogeneity or reversed causality (see our earlier discussion in Sections 2 and 3), our results find no significantly negative effect of housework on wages for both full-time and part-time men and women living in either East or West Germany, be they married or not.
Thus, the GTUS data do not give any support to our first three hypotheses.
( Note that running separate regressions for full-time and part-time workers (instead of including just an interaction term of hours spent on housework with part-time work) does not change our insights.
Since hours spent on housework may be endogenous for the reasons discussed above in Sections 2 and 3, we also fit wage regressions instrumenting hours on housework with dummies for living in a house and residence ownership and the size of the place. The results in Table 5 show no big qualitative changes, though the negative effect for full-time working married women in East Germany in the GSOEP sample becomes insignificant. Generally, instruments are strong and
Hansen-Sargan tests in the GSOEP sample or simple Sargan tests in the GTUS sample, respectively, show that they are valid in all cases but one. In line with the literature (e.g., Hersch and Stratton, 1997; Bryan and Sevilla-Sanz, 2010) , DurbinWu-Hausman tests in the GSOEP sample and robust Hausman tests in the GTUS sample, respectively, fail to reject the exogeneity of hours spent on housework in most cases, so that endogeneity of housework does not seem to play a major role in this context. In the few cases where housework does seem to be endogenous, however, the results do not change compared to the standard FE or OLS wage regressions reported earlier.
( Table 5 about here)
To test our fourth hypothesis that daily routine housework activities have a stronger negative impact on wages as opposed to those activities that are more easily postponed, we distinguish two categories of housework. As hours spent on daily routine housework activities we define the sum of hours spent on "shopping", "washing, cooking, and cleaning", "childcare", and "care and support for persons in need of care", whereas the hours spent on repair and maintenance activities form the second category. 10 As can be seen from Table 6 , no clear patterns show up.
Starting with the GSOEP sample, only for full-time working married women in East Germany there is a significantly negative impact of "routine housework activities".
Although the effect of repair and maintenance activities is even more pronounced for this group, it is imprecisely estimated and thus statistically insignificant. Similar to overall hours spent on housework, these negative effects are absent for part-time working women in East Germany. On the other hand, for part-time working married men in East Germany both categories of housework have a significantly positive impact. In West Germany, full-time working married women even experience a positive and significant effect of "routine housework activities" on wages. Similar results show up for the GTUS sample, but again no single type of housework activities has a significantly negative impact on workers' wages both in West and East Germany -independently of gender and marital status. That said, there seems to be no clear evidence in line with our fourth hypothesis that the effect of 10 Note that our results do not change qualitatively when excluding hours spent on "childcare" and "care and support for persons in need of care" from the "routine housework" category and adding these as a third category of housework activities to the wage regressions.
"routine housework" on wages is more negative that the effect of other housework activities.
( Table 6 about here)
Overall, we conclude that there is (almost) no evidence for any of our four hypotheses. Apart from married women in our East German GSOEP sample, for whom we find negative effects of time spent on housework on wages when working full-time hours and no effect when working part-time hours, our results do not indicate any clear effect of housework on wages.
CONCLUSIONS
In this paper, we have investigated the impact of time spent on housework activities on individuals' wages for Germany using two different data sets, the German SocioEconomic Panel and the German Time Use Survey. Following the existing theoretical and empirical literature, we expected the effect to be negative as housework activities are likely to constrain workers' effort dedicated to market activities and flexibility. Furthermore, we tested whether the impact of housework on wages is different according to gender, marital status, different types of housework activities and whether it differs for West and East Germany.
Applying fixed-effects (where possible) and instrumental-variables techniques to address problems of reversed causality and unobserved heterogeneity in our wage regressions, we find no evidence that wages are adversely affected by hours spent on housework activities for both data sets. This holds both for men and women, for married and single individuals, as well as for part-time and full-time workers both in West and East Germany. By using two independent data sets for Germany, we follow Hamermesh (2000, p. 376) in arguing that "the credibility of a new finding that is based on carefully analyzing two data sets is far more than twice that of a result based only on one".
Our results are in contrast to a growing international empirical literature, recently reviewed by Maani and Cruickshank (2010) , that documents a clear adverse effect of housework on wages and that points at the gendered nature of housework with women spending much more time on housework activities than men (especially when married) as one possible explanation of the gender pay gap. In particular, we arrive at different conclusions than the only other study using German data by Anger and Kottwitz (2009) we control for flexible working hours arrangements.
Our results do not find any systematic heterogeneity in the effect of housework on wages for subgroups of workers documented in earlier studies. Interestingly, the absence of a negative impact of housework on wages is not driven by our attempts to address endogeneity concerns (such as in the study by McLennan, 2000, who does not find an impact of housework on wages once correcting for the endogeneity of time spent on housework), but also holds in standard OLS wage regressions, where there are good reasons to think the coefficient of housework to be biased downwards.
From this we conclude that housework does not (adversely) affect wages in
Germany. As a consequence, gender differences in the time spent on housework activities cannot contribute to the explanation of the persistent empirical regularity of the gender pay gap. While the existing international literature documenting a negative impact of housework on wages almost exclusively relies on data from Anglo-Saxon economies, it would be interesting to know whether other continental European countries are similar to the German case or whether East and West
German labour markets represent a mere outlier from an international perspective. Notes: The data sets used are the GSOEP, waves -2009 , and the GTUS 2001 /2002 . The dependent variable is the log gross hourly wage in the GSOEP samples and the log net hourly wage in the GTUS samples, respectively. Standard errors (clustered at the individual level in the GSOEP samples and robust in the GTUS samples) are given in parentheses. Further controls included are years of schooling, experience (linearly and squared), tenure (linearly and squared), number of children in the household, sets of dummy variables for flexible working time, temporary contract, establishment size, states of residence, years, one-digit industry, and one-digit occupation. Instruments for housework included in the first stage regressions are two dummy variables for living in a house (as opposed to a flat) and residence ownership as well as the size of the place. 
